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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and materials are provided for the production and purification 

of halogenated compounds and intermediates in the production of 
1 , 1 , 1, 3 , 3 -pentaf luoropropane . In a preferred embodiment, the process 
steps include: (1) reacting carbon tetrachloride with vinyl chloride to 
produce 1,1,1,3,3 -pentachloropropane ; ( 2 ) dehydrochlorinating the 
1 , 1 , 1 , 3 , 3 -pentachloropropane with a Lewis acid catalyst to produce 
1, 1, 3, 3-tetrachloropropene; (3) fluorinating the 1,1,3,3- 
tetrachloropropene to produce l-chloro-3 , 3 , 3-trif luoropropene; (4) 
fluorinating the l-chloro-3 , 3 , 3 -trif luoropropene to produce a product 
mixture containing 1,1,1,3, 3 -pentaf luoropropane ; and (5) separating 
1,1,1,3,3 -pentaf luoropropane from by-products . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A gas phase process for the preparation of 245fa is provided, wherein 

1233zd is contacted with HF in the presence of a supported antimony 
catalyst . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of preparation for 1 , 1 , 1 , 3 , 3 -pentaf luoropropane (HFC-245fa) 

wherein the first process gives mainly 1, 3 , 3 , 3 - tetraf luoropropene 
(1234ze) by reacting l-chloro-3, 3 , 3 , -trif luoropropene (1233zd) with 
hydrogen fluoride in the gas phase and subsequently the second process 
gives 1 , 1 , 1 , 3 , 3 -pentaf luoropropane (HFC-245fa) by reacting 
1, 3, 3, 3-tetraf luoropropene (1234ze) , separated as a component that does 
not contain hydrogen chloride from crude products obtained by the first 
process, with hydrogen fluoride in the gas phase. To provide a process 
that is capable of preparing economically HFC-245fa which does not 
require the separation of HFC-245fa and 1233zd. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A process for the preparation of 245fa is provided, wherein 1233zd is 

first fluorinated to 1234ze, followed by fluorination of 1234ze to 
245fa. 245fa is a known foam blowing agent and refrigerant. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A process for the fluorination of 1230za is provided, wherein 1230za is 

contacted with HF in the gas phase in the presence of an aluminum 
fluoride or chromium-based fluorination catalyst under conditions 
sufficient to produce a reaction mixture containing 1233zd, 1234ze and 
245fa. 245fa is a known foam blowing agent and refrigerant, while 1233zd 
and 1234ze are known intermediates useful for preparing 245fa. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB Methods and materials are described for the prodn. and purifn. of 
halogenated compds . and intermediates in the prodn. of 
1, 1, 1, 3, 3 -pentaf luoropropane which include: (1) reacting carbon 
tetrachloride with vinyl chloride to produce 1 , 1, 1 , 3 , 3-pentachloropropane; 
(2) dehydrochlorinating the 1 , 1 , 1 , 3 , 3 -pentachloropropane with a Lewis acid 
catalyst to produce 1, 1 , 3 , 3 -tetrachloropropene ; (3) fluorinating the 
1, 1, 3 , 3-tetrachloropropene to produce l-chloro-3 , 3 , 3 -trif luoropropene ; (4) 
fluorinating the l-chloro-3 , 3 , 3 -trif luoropropene to produce a product 
mixt. contg. 1, 1, 1, 3 , 3 -pentaf luoropropane; and (5) sepg. 
1, 1, 1, 3 , 3 -pentaf luoropropane from byproducts. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of producing 1 , 1 , 1 , 3 , 3 -pentaf luoropropane wherein 

1, 1, 1, 3, 3 -pentaf luoropropane is obtained by reacting at least one 
selected from the group consisting of fluorinated and chlorinated 
propane and chlorinated propane expressed by a general formula of 
CX. sub. 3 CH.sub.2 CHX.sub.2 (where X in this general formula indicates 
either a fluorine atom or a chlorine atom, but all of X's can never 
represent fluorine atoms at the same time) with a fluorinated antimony 
chloride. There is provided an economical and efficient method of 
producing 1 , 1 , 1 , 3 , 3 -pentaf luoropropane with high yield, which is an 
alternative compound to CFC * s and HCFC f s and is important in industry as 
a blowing agent, a refrigerant, a detergent, and a propellant that does 
not destroy the ozone in the ozone layer. 
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TI Azeotropic composition comprising 1, 1, 1, 3 , 3-pentaf luoropropane 

and 1, 1, 1-trif luoro-3 -chloro-2 -propene, method of separation and 
purification of the same, and process for producing 1,1,1,3,3- 
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AB A mixt. comprising at least 1 , 1 , 1 , 3 , 3-pentaf luoropropane and 

1, 1, 1-trif luoro-3 -chloro-2 -propene is subjected to a distn. step to give 
(at the top of the distn. tower) a distillate comprising an 
azeotropic compn. consisting substantially of 1,1,1,3,3- 

pentaf luoropropane and 1 , 1 , 1-trif luoro-3 -chloro-2 -propene . The distillat 
obtained at the bottom of the distn. tower comprises a single pure compd. 
(either 1 , 1, 1, 3 , 3 -pent af luoropropane or 1 , 1, 1-trif luoro-3 -chloro-2 - 
propene) . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AB 



United States 
United States 



(U.S. corporation) 



A method for the preparation of 1 , 1 , 1 , 3 , 3 -pentaf luoropropane (HFC-245fa 
and l-chloro-3 , 3 , 3-trif luoropropene (HCFC-1233) . 1,1,1,3,3- 
pentachloropropane (HCC-24 0fa) is fluorinated with HF in a vapor phase 
in the presence of a vapor phase catalyst. The HCFC-1233 and any 
co-produced 1, 3 , 3 , 3 -tetraf luoropropene (HFC-1234) are recycled for 
further fluorination by HF for a greater than 99% HCC-240fa conversion. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides a process for preparing a 

fluorine -containing halogenated hydrocarbon compound by f luorinating, in 
a reaction field where an antimony halide compound represented by the 
general formula : 

SbCl . sub . pF . sub . 5 -p (I) 

wherein p is a value within a range from 0 to 2 , and hydrogen fluoride 
and a halogenated hydrocarbon compound as a raw material exist, the 
halogenated hydrocarbon compound in a molar ratio of the antimony halide 
compound to hydrogen fluoride within a range from 40/60 to 90/10. 
According to this process, a fluorine-containing halogenated hydrocarbon 
compound (HFC) , which is important as a substitute compound of CFC or 
HCFC, can be prepared economically advantageously with good selectivity 
while suppressing a corrosive action of a reaction vessel. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method for reducing the content of unsaturated impurities contained in 

1 , 1 , 1 , 3 , 3 -pentaf luoropropane (R245fa) , while maintaining the loss of 



R245fa at a minimum level. R245fa containing unsaturated impurities is 
contacted in a gas phase with chlorine gas in the presence of an 
activated carbon catalyst, thereby converting the unsaturated impurities 
to the chlorine addition compounds to reduce the content of the 
unsaturated impurities. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB One or more materials selected from 1 , 1 , 1 , 3 , 3 -pentachloropropane , 

1, 1, 3, 3-tetrachloropropene and 1 , 3 , 3 , 3 -tetrachloropropene are used as 
the specific materials described above. Before submitting the materials 
and HF to a fluorination reaction, almost all water is removed from 
them. 

To continuously manufacture useful intended products efficiently as well 
as to prevent deactivation of the catalyst and the accumulation of 
organic substances with high boiling points when manufacturing said 
useful 1, 1, 1, 3 , 3 -pentaf luoropropane and/or l-chloro-3 , 3 , 3 - 
trif luoropropene, by fluorinating the specific materials with HF in the 
presence of a catalyst. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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pentaf luoropropane by chlorination 
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AB Described is a method of treatment by which the content of unsatd . -compd . 
impurities in 1 , 1 , 1 , 3 , 3 -pentaf luoropropane (R245fa) is reduced while 
minimizing the loss of R245fa. R245fa contg. unsatd. compds . as 
impurities is brought into contact with chlorine gas in a gas phase in the 
presence of an activated carbon catalyst to convert the unsatd. compds. to 
chlorine adducts. This process efficiently reduces the content of the 
impurities such as l-chloro-3 , 3 , 3 - trif luoropropene (R1233zd) , 
1,3,3, 3 -tetraf luoropropene <R1234ze) , 1, 2-dichloro-3 , 3 , 3 -trif luoropropene 
(R1223x) , 1-chloro-l, 3 , 3 , 3-tetraf luoropropene (R1224zb) , 
2-chloro-l, 3,3, 3 -tetraf luoropropene (R1224xe) , and 2-chloro-3 , 3,3- 
trif luoroptopene (R1233xf) which are known to be present at a total of 
300-20,000 ppm in 1 , 1 , 1 , 3 , 3 -pentaf luoropropane and are difficult to remove 
them by distn. Thus, CI (g) at 100 mL/min was passed through an 
Inconel U tube (54 cm diam. .times. 600 cm length) packed with activated 
charcoal catalyst (shirasagi C2X, Takeda Chem. Industries, Ltd., Japan) in 
a oil bath at 2 00. degree, for 6 h, followed by feeding a mixt . of R245fa 
99.100, R1234ze 0.124, R1233zd 0.544% (based on gas chromatog. area), and 
R235fa (chlorinated R245fa, not detected) at 300 mL/min and CI (g) at 3 
mL/min to contact the catalyst at 150. degree.. The product gas was passed 
through a water trap to remove the acid components to give a mixt. of 
R245fa 99.580, R1234ze 0.001, R1233zd (not detected) and R235fa 0.076%, 
recovering 980 g R235fa (99.9% purity). 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a method for producing 

1, 1, 1, 3 , 3 -pentaf luoropropane . This method includes a first step of 
fluorinating l-chloro-3 , 3 , 3 -trif luoropropene in a liquid phase by 
hydrogen fluoride in the presence of an antimony compound as a catalyst, 



or a second step of fluorinating l-chloro-3 , 3 , 3 -trif luoropropene in a 
gas phase by hydrogen fluoride in the presence of a fluorination 
catalyst. If the first step is taken, 1, 1, 1 , 3 , 3 -pentaf luoropropane can 
be produced with a high yield. If the second step is taken, 
1, 1, 1, 3 , 3 -pentaf luoropropane can continuously be easily produced. 
Therefore, the second step is useful for an industrial scale production 
thereof. According to the invention, l-chloro-3 , 3 , 3 -trif luoropropene may 
be produced by a method including a step of reacting 

1 , 1, 1, 3 , 3 -pentachloropropane with hydrogen fluoride in a gas phase in 
the presence of a fluorination catalyst. This method is useful, because 
yield of l-chloro-3 , 3 , 3 -trif luoropropene is high. 
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INDEXING IS AVAILABLE FOR THIS PATENT 
The present invention relates to a 
1,1,1,3,3 -pentaf luoropropane . This 



for producing 
includes a first step of 



method 
method 

fluorinating l-chloro-3 , 3 , 3 -trif luoropropene in a liquid phase by 
hydrogen fluoride in the presence of an antimony compound as a catalyst, 
or a second step of fluorinating l-chloro-3 , 3 , 3 -trif luoropropene in a 
gas phase by hydrogen fluoride in the presence of a fluorination 
catalyst. If the first step is taken, 1 , 1 , 1 , 3 , 3 -pentaf luoropropane can 
be produced with a high yield. If the second step is taken, 
1, 1, 1, 3 , 3 -pentaf luoropropane can continuously be easily produced. 
Therefore, the second step is useful for an industrial scale production 
thereof. According to the invention, l-chloro-3 , 3 , 3 -trif luoropropene may 
be produced by a method including a step of reacting 

1, 1, 1, 3 , 3 -pentachloropropane with hydrogen fluoride in a gas phase in 
the presence of a fluorination catalyst. This method is useful, because 
yield of l-chloro-3 , 3 , 3 -trif luoropropene is high. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB In the synthesis of 1 , 1 , 1 , 3 , 3 -pentaf luoropropane (R-245fa) , a mixture of 

R-245fa and the impurity 1 -chloro-3 , 3 , 3 -trif luoropropene (R-1233zd) is 
purified and R-1233zd is removed from the mixture by contacting the 
mixture with. 1-5 mols of chlorine for each mol of R-1233zd in the 
presence of ultraviolet light having a wavelength between about 3 00 to 
4 00 nm which provides at least 0.02 watts -hour/kg of the mixture, the 
R-1233zd being reduced to below 10 wt . ppm or lower, as it is converted 
to 1, 2 , 2-trichloro-3 , 3 , 3-trif luoropropane (R-233) or other propane which 
contains more chlorine and which has a higher boiling point than R-245fa 
and can be separated easily from R-245fa, the photochlorination being 
effected in a manner such that at least about 96 wt. % of the starting 
amount of R-245fa is maintained in the mixture. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A process for the catalytic fluorination of hydrochlorocarbons and 

hydrochlorof luorocarbons in the liquid phase. The process is useful for 
fluorinating hydrochloropropanes , hydrochlorof luoropropanes , 
hydrochloropropenes and hydrochlorof luoropropenes and most particularly 
useful for fluorinating 1 , 1 , 1 , 3 , 3 -pentachloropropane to 
1 , 1 , 1, 3 , 3 -pentaf loropropane . Suitable catalysts include (i) a 
pentavalent molybdenum halide,* (ii) a tetravalent tin halide; (iii) a 
tetravalent titanium halide; (iv) a mixture of a pentavalent tantalum 
halide with a tetravalent tin halide; (v) a mixture of a pentavalent 
tantalum halide with a tetravalent titanium halide; (vi) a mixture of a 
pentavalent niobium halide with a tetravalent tin halide; (vii) a 
mixture of a pentavalent niobium halide with a tetravalent titanium 
halide; (viii) a mixture of a pentavalent antimony halide with a 
tetravalent tin halide; (ix) a mixture of a pentavalent antimony halide 
with a tetravalent titanium halide; (x) a mixture of a pentavalent 
molybdenum halide with a tetravalent tin halide; (xi) a mixture of a 
pentavalent molybdenum halide with a tetravalent titanium halide and 
(xii) a mixture of a pentavalent antimony halide with a trivalent 
antimony halide. Products of this process are useful in a variety of 
applications including solvents, blowing agents, and refrigerants. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT . 

AB A manufacturing method for 1 , 1, 1 , 3 , 3 -pentaf luoropropane comprises a 

first process, in which 1 , 1 , 1-trif luoro-3 -chloro-2 -propene is obtained 
by inducing a reaction between 1 , 1 , 1 , 3 , 3 -pentaf luoropropane and hydrogen 
fluoride in the vapor phase, and a second process, in which the 
1, 1, 1, 3 , 3-pentaf luoropropane is obtained by inducing a reaction between 
1, 1, 1-trif luoro-3 -chloro-2 -propene and hydrogen in the vapor phase, and 
1, 1, 1-trif luoro-3 -chloro-2 -propene obtained in the first process is 
supplied to the second process after removing the HC1 by-products. This 
invention can provide a new economic manufacturing method of 
1, 1, 1, 3 , 3-pentaf luoropropane with high yield and selectivity. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L16 ANSWER 10 OF 15 CAPLUS COPYRIGHT 2 003 ACS on STN DUPLICATE 2 
AN 1999:273587 CAPLUS 
DN 130:268843 

TI Two-step process for the preparation of 1, 1, 1, 3 , 3-pentaf luoropropane from 

1, 1, 1-trif luoro-3 -chloro-2 -propene 
IN Elsheikh, Maher Y. ; Bolmer, Michael S.; Chen, Bin 
PA Elf Atochem North America, Inc., USA 
SO U.S., 3 pp . 

CODEN: USXXAM 
DT Patent 
LA English 
FAN . CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI 


US 


5895825 


A 


19990420 


US 


1997-980747 


19971201 




EP 


919529 


Al 


19990602 


EP 


1998-309797 


19981130 




EP 


919529 


Bl 


20011010 












R: AT, BE, 


CH, DE, 


DK, ES, FR, 


GB, GR, IT, LI, LU, 


NL, SE, 






IE, SI, 


LT, LV, 


FI, RO 










JP 


11228461 


A2 


19990824 


JP 


1998-339093 


19981130 




MX 


9810077 


A 


20000831 


MX 


1998-10077 


19981130 




ES 


2163236 


T3 


20020116 


ES 


1998-309797 


19981130 




CN 


1221722 


A 


19990707 


CN 


1998-123057 


19981201 


PRAI 


US 


1997-980747 


A 


19971201 









AB A process for prepg. 1, 1 , 1, 3 , 3 -pentaf luoropropane (I), a blowing agent and 
refrigerant (no data), comprises: (A) fluorinating 1 , 1 , 1-trif luoro-3 - 
chloro-2 -propene with hydrogen fluoride in a first reaction zone to 
produce a mixt. contg. 1 , 1 , 1 , 3 - tetraf luoro- 2 -propene (II); and (B) sepg. 
the 1, 1, 1, 3 -tetraf luoro-2 -propene from the reaction mixt. and 
hydrof luorinating it with hydrogen fluoride in a second reaction zone to 
I. The process advantages are that the II intermediate has a b.p. 
35. degree, lower than that of 1 , 1 , 1-trif luoro-3 -chloro-2 -propene so that 
it can be readily sepd. from I via distn. Further, II readily 
reacts with HF, so that large excesses of HF are not required in step B, 
again simplifying recovery. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB An improvement in the process for the photochlorination of liquid 

mixtures of 2 to 6 carbon-containing aliphatic hydrof luorohalocarbons or 
hydrof luorocarbons and unsaturated hydrocarbons with ultraviolet light 
is disclosed. The improvement comprises using ultraviolet light emitted 
from an ultraviolet light source that delivers from about 0.01 to about 
0.10 Einsteins per inch of arc at an input power of from about 0.5 0 to 
about 4.0 watts per inch of arc at a wavelength that is substantially 
the same as the wavelength absorption band of chlorine. 
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AB 


In 


the title process, 1 


,1,1,3,3- 


-pentaf luoropropane (HFC -24 5 fa) is prepd 




by 


the vapor-phase fluorination 


of 


1,1,1,3,3 -pentachloropropane 



SE 



(HCC-240fa) with HF in the presence of a Group IVB or VB metal halide 
catalyst. The byproducts, l-chloro-3 , 3 , 3 -trif luoropropene and 
1,3,3,3-tetrafluoropropene, are distd. from the HFC-245fa and 
recycled for further HF fluorination thus producing a >99% HCC-240fa 
conversion. The title vapor-phase fluorination process is less corrosive 
than a comparable liq. -phase process. 
RE. CNT 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A process is disclosed for the preparation of a fluorinated aliphatic 

olefin having the formula 

CH.sub.a F. sub. 3 -a --CH.sub.2 --CH.sub.b F.sub.3-b 

wherein a is 0 or the integer 1 or d and b is 0 or the integer 1, 2 or 
3 . 

In the first step of the process, a chlorinated olefinic hydrocarbon of 
the formula 

CH.sub.c Cl.sub.2-c . dbd . CH- -CH . sub . d Cl. sub. 3-d 

wherein c is 0 or the integer 1 and d is 0 or the integer 1 or 2 is 
reacted with anhydrous hydrogen fluoride for a period of time and at a 
temperature sufficient to form a chlorofluoro olefin of the formula 

CH.sub.e Cl.sub.2-e . dbd. CH--CH. sub. f F.sub.3-f 

wherein e is 0 or the integer 1 and f is 0 or the integer 1 or 2 . 

The chlorofluoro olefin produced in the first step is then reacted with 
anhydrous hydrogen fluoride in a second reaction. This second reaction 
is catalyzed with at least one compound that is a metal oxide or metal 
halide. Mixtures of said metal oxides, metal halides and metal oxides 
with metal halides may also be used. The metallic part of such compound 
is arsenic, antimony, tin, boron or is selected from a metal in Group 
IVb, Vb. VIb. VI lb or VHIb of the Periodic Table of the Elements. 

The desired fluorinated aliphatic hydrocarbon is subsequently separated 
and recovered. 

The process is particularly suitable for the preparation of 
1,1,1,3,3 -pentaf luoropropane . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A process is disclosed for the preparation of a fluorinated aliphatic 

olefin having the formula 



CH.sub.a F. sub. 3 -a --CH.sub.2 --CH.sub.b F.sub.3-b 



wherein a is 0 or the integer 1 or 2 and b is 0 or the integer 1, 2 or 
3 . 

In the first step of the process, a chlorinated olefinic hydrocarbon of 
the formula 

CH.sub.c CI. sub. 2 -c . dbd . CH- -CH . sub . d CI. sub. 3-d 

wherein c is 0 or the integer 1 and d is 0 or the integer 1 or 2 is 
reacted with anhydrous hydrogen fluoride for a period of time and at a 
temperature sufficient to form a chlorofluoro olefin of the formula 

CH.sub.e CI. sub. 2 -e . dbd . CH- -CH . sub . f F.sub.3-f 

wherein e is 0 or the integer 1 and f is 0 or the integer 1 or 2 . 

The chlorofluoro olefin produced in the first step is then reacted with 
anhydrous hydrogen fluoride in a second reaction. This second reaction 
is catalyzed with at least one compound that is a metal oxide or metal 
halide. Mixtures of said metal oxides, metal halides and metal oxides 
with metal halides may also be used. The metallic part of such compound 
is arsenic, antimony, tin, boron or is selected from a metal in Group 
IVb, Vb. VIb. VI lb or villb of the Periodic Table of the Elements. 

The desired fluorinated aliphatic hydrocarbon is subsequently separated 
and recovered. 

The process is particularly suitable for the preparation of 
1,1,1,3,3 -pentaf luoropropane . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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OS CASREACT 125:247193 

AB The invention relates to a method of producing 1,1,1,3,3- 

pentachloropropane (I), and a method of producing 1,1,1,3,3- 
pentaf luoropropane (II) from I. In the first method, CC14 reacts with 
vinyl chloride in an aprotic polar org. solvent, in the presence of a 
catalyst contg. elemental Fe, and an optional metal salt promoter. In the 
second method, I is fluorinated with HF in the liq. phase, in the presence 
of an Sb-contg. catalyst. In both methods, the products are prepd. in 
high yield on an industrial scale. For example, CC14 reacted with vinyl 



chloride in MeCN, in the presence of^Fe plates and NiC12 promoter, at 
100. degree, and 2.5-3 kg/cm2 in an autoclave. Workup and distn. 
gave I in 87% yield, plus 2 minor chlorinated byproducts. Fluorination of 
I with HF in the presence of SbClS, in an autoclave at 60. degree, and 8 
kg/cm2, gave II with 100% conversion and 97.9% selectivity. 
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